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ABSTRACT 



A portable-mobile personal security system and method for 
a vehicle includes establishing a telephone call (407) from a 
portable radiotelephone (101) through a mobile radiotele- 
phone (109). The telephone call established from the por- 
table radiotelephone (101) is aborted (413) when a sensing 
device (119) indicates an emergency condition. Then, an 
emergency telephone call is made to an emergency-call 
center (415) through the mobile radiotelephone (109). While 
the emergency telephone call is in progress, a geographic 
position of the vehicle is transmitted to the emergency-call 
center (417). Additionally, a display (HO) on the portable 
radiotelephone (101) displays status information about the 
emergency telephone call. 

5 Claims, 5 Drawing Sheets 



A REQUEST FOR AN EyERGENCY CALL IS INITIATED 



THE UOBILE RADIOTELEPHONE IS POWERED ON IN A 
HANDS-FREE ilODE RESPONSIVE. TO THE REQUEST 
FOR AN EUERGENCY CALL 



THE PORTABLE RADIOTELEPHOIC IS POWERED ON, RESPONSIVE 
TO THE REQUEST FOR AN EMERGENCY CALL 



INITIATE AN EUERGENCY TELEPHONE CALL FROy THE 
UOBILE RADIOTELEPHONE. IN RESPONSE TO THE REQUEST 
FOR AN EUERGENCY CALL 



DISPLAY CALL STATUS OF yOBILE RADIOTELEPHONE 
ON PORTABLE RADIOTELEPHONE DISPLAY WHILE THE 
PORTABLE RADIOTELEPHONE IS POWERED ON 



THE EUERGENCY CALL IS PROCESSED BY THE EUERGENCY CALL CENTER 
(ALSO. THE GPS POSITION IS SENT TO THE EMERGENCY CALL CENTER) 



THE UOBILE RADIOTELEPHONE RECEIVES AN END-CALL 
COUyAND FROU THE EUERGENCY CALL CENTER. AND 
TERyiNATES THE EUERGENCY TELEPHONE CALL 



DISPLAY AN END-CALL STATUS ON A OISPUY OF 
THE PORTABLE RADIOTELEPHONE IN RESPONSE TO RECEIPT 
OF THE EKO-CALL COMMAND FROM THE EMERGENCY CALL CENTER 



POWER OFF BOTH THE UOBILE RADIOTELEPHONE AND 
THE PORTABLE RADIOTELEPHONE 
AFTER DISPLAY THE END-CALL STATUS 
ON THE PORTABLE RADIOTELEPHONE 
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USER POWERS ON THE PORTABLE RADIOTELEPHONE, AND THE PORTABLE W 
RADIOTELEPHONE GENERATES A PORTABLE-POWER-ON SIGNAL 
ONTO THE P-DATA BUS 



I 



I 



^203 



POWER ON THE MOBILE RADIOTELEPHONE IN A HANDS-FREE MODE. 
RESPONSIVE TO RECEIPT OF THE GENERATED PORTABLE-POWER-ON SIGNAL 



.205 

THE MOBILE RADIOTELEPHONE RECEIVES A TELEPHONE NUMBER 
FROM THE PORTABLE RADIOTELEPHONE OVER THE P-DATA BUS 



THE MOBILE RADIOTELEPHONE RECEIVES A SEND COMMAND CODE FROM THE 
PORTABLE RADIOTELEPHONE, THEN SENDS AN END-CALL CODE TO THE 
PORTABLE RADIOTELEPHONE OVER THE P-BUS AND INITATES A TELEPHONE CALL 



207 



209 



USER TALKS AND LISTENS USING THE 
PORTABLE RADIOPHONE IN HANDS-FREE MODE 



THE MOBILE RADIOTELEPHONE RECEIVES AN END-COMMAND CODE FROM THE 
PORTABLE RADIOTELEPHONE OVER THE P-BUS AND TERMINATES THE 

TELEPHONE CALL 
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A REQUEST FOR AN EMERGENCY CALL IS INITIATED 



I 



THE MOBILE RADIOTELEPHONE IS POWERED ON IN A 
HANDS-FREE MODE RESPONSIVE, TO THE REQUEST 
FOR AN EMERGENCY CALL 



I 



<301 



^303 



THE PORTABLE RADIOTELEPHONE IS POWERED ON, RESPONSIVE 
TO THE REQUEST FOR AN EMERGENCY CALL 



I 



INITIATE AN EMERGENCY TELEPHONE CALL FROM THE 
MOBILE RADIOTELEPHONE. IN RESPONSE TO THE REQUEST 
FOR AN EMERGENCY CALL 



I 



-305 



-307 



DISPLAY CALL STATUS OF MOBILE RADIOTELEPHONE 
ON PORTABLE RADIOTELEPHONE DISPLAY WHILE THE 
PORTABLE RADIOTELEPHONE IS POWERED ON 



-309 



THE EMERGENCY CALL IS PROCESSED BY THE EMERGENCY CALL CENTER 
(ALSO. THE GPS POSITION IS SENT TO THE EMERGENCY CALL CENTER) 



I 



3U 



THE MOBILE RADIOTELEPHONE RECEIVES AN END-CALL 
COMMAND FROM THE EMERGENCY CALL CENTER. AND 
TERMINATES THE EMERGENCY TELEPHONE CALL 



I 
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DISPLAY AN END-CALL STATUS ON A DISPLAY OF 
THE PORTABLE RADIOTELEPHONE IN RESPONSE TO RECEIPT 
OF THE END-CALL COMMAND FROM THE EMERGENCY CALL CENTER 



I 
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POWER OFF BOTH THE MOBILE RADIOTELEPHONE AND 
THE PORTABLE RADIOTELEPHONE 
AFTER DISPLAY THE END-CALL STATUS 
ON THE PORTABLE RADIOTELEPHONE 
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USER POWERS ON THE PORTABLE RADIOTELEPHONE, AND THE PORTABLE 
RADIOTELEPHONE GENERATES A PORTABLE-POWER-ON SIGNAL ONTO THE P-OATA BUS 



I 



POWER ON THE MOBILE RADIOTELEPHONE IN A HANDS-FREE MODE. 
RESPONSIVE TO RECEIPT OF THE GENERATED PORTABLE-POWER-ON SIGNAL 



I 



THE MOBILE RADIOTELEPHONE RECEIVES A TELEPHONE NUMBER 
FROM THE PORTABLE RADIOTELEPHONE OVER THE P-DATA BUS 



T 



405 



405 



TRHE MOBILE RADIOTELEPHONE RECEIVES A SEND-COMMAND CODE FROM 
THE PORTABLE RADIOTELEPHONE, THEN SENDS AN END-CALL CODE TO THE 
PORTABLE RADIOTELEPHONE OVER THE P-BUS AND INITIATES A TELEPHONE CALL 



I 



407 

u 



USER TALKS AND LISTENS USING THE PORTABLE W 
RADIOTELEPHONE IN HANDS-FREE MODE 



I 



1401 

r 



A REQUEST FOR AN EMERGENCY CALL IS INITIATED H 



4U 



ABORT THE CURRENT TELEPHONE CALL 



i 



^413 



A TELEPHONE CALL IS INITIATED TO THE EMERGENCY CALL vJ^ 
CENTER FROM THE MOBILE RADIOTELEPHONE 

I 



THE EMERGENCY CALL IS PROCESSED BY THE EMERGENCY CALL CENTER Vj 
(ALSO, THE GPS POS ITION IS SENT TO THE EMERGENCY CALL CENTER) P 

i ' 



AN END-CALL STATUS ON A DISPLAYED ON THE PORTABLE 
RADIOTELEPHONE IN RESPONSE TO RECEffT OF AN END-CALL 
COMMAND FROM THE EMERGENCY CALL CENTER 



I 



419 



POWER OFF BOTH THE MOBILE RADIOTELEPHONE AND THE PORTABLE 
RADIOTELEPHONE AFTER DISPLAY THE END-CALL STATUS ON 
- THE PORTABLE RADIOTELEPHONE " 
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USER POWERS ON THE PORTABLE RADIOTELEPHONE, AND THE PORTABLE 
RADIOTELEPHONE GENERATES A PORTABLE-POWER-ON SIGNAL ONTO THE P-DATA BUS 



I 



POWER ON A MOBILE RADIOTELEPHONE IN A HANDS-FREE VODE, 
RESPONSIVE TO THE GENERATED PORTABLE-POWER-ON SIGNAL 



I 



THE MOBILE RADIOTELEPHONE RECEIVES A TELEPHONE NUMBER 
FROM THE PORTABLE RADIOTELEPHONE OVER THE P-DATA BUS 



I 



150. 

r 



THE MOBILE RADIOTELEPHONE RECEIVES A SEND-COMMAND CODE FROM 507 



THE PORTABLE RADIOTELEPHONE, THEN SENDS AN END-CALL CODE TO THE 
PORTABLE RADIOTELEPHONE OVER THE P-BUS AND INITIATES A TELEPHONE CALL 



J 
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USER TALKS AND LISTENS USING THE PORTABLE W 
RADIOTELEPHONE IN HANDS-FREE MODE 



DETECT AN OFF-CRADLE STATUS OF THE PORTABLE RADIOTELEPHONE AND 
SWITCH THE MOBILE RADIOTELEPHONE FROM HANDS-FREE MODE TO A 

HANDSET MODE 



I 



511 



USER TALKS AND LISTENS USING THE PORTABLE VP 
RADIOTELEPHONE IN HANDSET MODE 



RECEIVE AN END-COMMAND CODE FROM THE PORTABLE RADIOTELEPHONE AND 
TERMINATE THE TELEPHONE CALL INITIATED THROUGH THE MOBILE 
RADIOTELEPHONE RESPONSIVE THERETO 



I 



515 

u 



DISPLAY AN END-CALL STATUS ON A DISPLAY OF THE PORTABLE 
RADIOTELEPHONE IN RESPON SE TO RECEIPT OF THE END-COMMAND CODE \ 

I ' 



POWER OFF BOTH THE MOBILE RADIOTELEPHONE AND THE PORTABLE 
RADIOTELEPHONE AFTER DISPLAY THE END-CALL STATUS ON 
THE PORTABLE RADIOTELEPHONE 



5» 
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PORTABLE MOBELE RADIOTELEPHONE 

ARCHITECTURE AND METHOD FOR 
MOBILE PERSONAL SECURITY SYSTEMS 

HELD OF THE INVENTION 

This invention is related to the field of mobile personal 
security systems for use in vehicular applications. 

BACKGROUND OF THE INVENTION 

Contemporary mobile personal security systems include a 
position determining component — such as a Global Posi- 
tioning System (GPS), and a radio communication sensing 
device — such as a cellular phone, to alert an emergency-call 
center of an emergency situation for a vehicle's operator. 
These mobile personal security system's can not only alert 
the emergency<all center with information concerning the 
nature of the emergency, but with the aid of the GPS, a 
position of the vehicle. This is convenient, because if a 
vehicle breaks down, or is in an accident, help can be send 
out to a precise location to remedy the emergency situation. 

One problem with contemporary mobile personal security 
system's, is that they use mobile radiotelephones, that is, 
phones permanently installed in a vehicle. This is problem- 
atic because more and more people are using portable 
radiotelephones. Today, if someone wanted to have both a 
portable radiotelephone, and an mobile personal security 
system, that person would have two separate telephones and 
two separate telephone services, one used in the vehicle to 
operate the mobile personal security system, and one used to 
operate the portable radiotelephone. This is not only costly, 
but very inconvenient. Moreover, if the vehicle operator 
wanted to use the mobile radiotelephone's high power 
transceiver with his portable radiotelephone while in the 
vehicle, it will require redundant components including an 
antenna coupler, and a hands-free digital controller. 

What is needed is an improved architecture for mobile 
personal security system's that includes provision for por- 
table radiotelephones that is not complex and is cost- 
effective. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a system block diagram of a mobile personal 
security system in accordance with a preferred embodiment 
of the invention; 

FIG. 2 is a flow chart of a method in accordance with one 
aspect of the preferred embodiment of the invention; 

FIG. 3 is a flow chart of a method in accordance with a 
second aspect of with the preferred embodiment of the 
invention; 

FIG. 4 is a flow chart of a method in accordance with a 
third aspect of with the preferred embodiment of the inven- 
tion; and 

FIG. 5 is a flow chart of a method in accordance with a 
fourth aspect of with the preferred embodiment of the 
invention. 

DETAILED DESCRIPTION OF A THE 
PREFERRED EMBODIMENT 

A portable-mobile personal security system and method 
for a vehicle includes establishing a telephone call from a 
portable radiotelephone 101 through a mobile radiotele- 
phone 109. The telephone call established from the portable 
radiotelephone 101 is aborted when a sensing device indi- 
cates an emergency condition. Then, an emergency tele- 
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phone call is made to an emergency-call center 121 through 
the mobile radiotelephone 109. While the emergency tele- 
phone call is in progress, a geographic position of the 
vehicle is transmitted to the emergency-call center 121. 

5 Additionally, a display on the portable radiotelephone 101 
displays status information about the emergency telephone 
call. The improved system and method will be better under- 
stood by reviewing the figures. 

FIG. 1 is a system block diagram of a mobile personal 

^0 secxuity system 100 in accordance with a preferred embodi- 
ment of the invention. A portable radiotelephone 101 is 
coupled to an adapter 103. The adapter 103 consists of a 
cradle 105, for physically captivating the portable radiotele- 
phone 101, and a controller 107 which connects to the 

15 portable radiotelephone 101 through the cradle 105. The 
cradle 105 had a switch that indicates whether or not the 
portable radiotelephone 101 resides in the cradle 105. The 
connection is made across a portable or P-data bus which 
transceives information between the portable radiotelephone 

20 101 and a controller 107. Note that although the Uansfer of 
information between the portable radiotelephone 101 and 
the controller 107 is shown to occur over the P-data bus, 
other communication means could easily be implemented. 

A mobile radiotelephone 109 is connected to the control- 
ler 107 using a mobile or M-data bus 108. The controller 107 
is also connected to a GPS receiver 111, an emergency call 
switch 113, a hands- free microphone 115, a hands- free 
speaker 117, and a sensor 119. The sensor is used to indicate 
an emergency condition — such as a crash of the vehicle. An 
accelerometer can be used to sense and indicate a crash. 
Other types of sensors can also be used to indicate an 
emergency condition. For example a tire pressure sensor 
could sense and indicate a flat tire. 

2 J The controller 107 is preferably constructed comprising a 
Motorola MC68332 microcontroller 107. The Motorola 
MC68332 microcontroller 107 is programmed to execute the 
preferred method steps described later in the attached flow 
charts. Many other implementations are possible without 
departing from the essential teaching of this embodiment. 
For instance another microcontroller 107 could be used. 
Additionally, a dedicated hardware circuit based control 
system, controlled in accordance with the teachings of this 
treatise. 

45 Positioning mechanisms other than the GPS receiver 111 
may also be used to sense and indicate the vehicle's position. 
The vehicle's position is not required to be geographic, but 
merely indicative of an identifiable position. 

Essentially, while the portable radiotelephone 101 is cap- 

50 tivated in the cradle 105, the portable radiotelephone 101 is 
used as a peripheral to the mobile radiotelephone 109. The 
radio frequency transmission and reception components i.e. 
power amplifier and antenna, of the portable radiotelephone 
101 are not used in the transmission and reception of a 

55 telephone call while the portable radiotelephone 101 is 
captivated in the cradle 105. A power amplifier, and antenna 
of the mobile radiotelephone 109 are used for the radio 
frequency transmission and reception of telephone calls 
while the portable radiotelephone 101 is captivated in the 

60 cradle 105. In this case the portable radiotelephone 101 is 
employed as the user interface in the personal security 
system 100. For instance the portable radiotelephone 101 is 
sometimes used for audio input and output, and provides the 
mobile personal security system with certain personality 

65 parameters, such as turbo-dial memory numbers, and 
billing-specific information if needed. When the portable 
radiotelephone 101 is removed from the cradle 105, the 
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portable radiotelephone 101 uses it's own power amplifier 
and antenna components for radio frequency transmission 
and reception. 

Four different applications will be described next; a 
hands-free telephone call using portable radiotelephone 101 
inside the vehicle; an emergency call request; a hands-free 
telephone call interrupted by emergency call request; and a 
handset telephone call. 

FIG. 2 shows a preferred method for operating the mobile 
personal security systems when the user makes a hands-free 
telephone call. The method steps shown in FIGS. 2-5 are 
preferably embedded into program memory of a Motorola 
MC68HC332 microcontroller 107 indigenous to the con- 
troller 107 introduced in FIG. 1. Alternatively, the method 
steps could be implemented on another type of controller 
107. 

'ITie method is invoked in step 201 when the user powers- 
on the portable radiotelephone 101. When the user powers- 
on the portable radiotelephone 101 the portable radiotele- 
phone 101 generates a portable-power-on signal onto the 
P-data bus 102. 

The controller 107 intercepts the portable-power-on sig- 
nal generated by the portable radiotelephone 101 from the 
P-data bus 102 and in-turn powers-on the mobile radiotele- 
phone 109 into a hands-free mode via the M-data bus as 
shown in step 203. 

After the user dials a telephone number on the portable 
radiotelephone 101 this information is transferred to the 
P-data bus 102 through the controller 107 through the 
M-data bus 108 to the mobile radiotelephone 109, as shown 
in step 205. 

When the user presses a "SEND" Key on the portable 
radiotelephone 101 a send-call command code is transferred 
from the portable radiotelephone 101 over the P-data bus 
102 through the controller 107 onto the M-data bus 108 to 
the mobile radiotelephone 109 which dials the telephone 
number as shown in step 207. Also in step 207, the controller 
107 sends an end-call command code over the P-data bus 
102 to the portable radiotelephone 101, which prevents the 
portable radiotelephone 101 from actually dialing the tele- 
phone number that the user entered into the portable radio- 
telephone 101. The portable radiotelephone 101 will still be 
used to display call status information on its visual display 
110. 

Next, step 209 illustrates that the user talks and listens as 
the user ordinarily would using the portable radiotelephone 
101 in hands-free mode using the hands-free microphone 
115 and the hands-free speaker 117, rather than the built-in 
microphone and speaker of the portable radiotelephone 101. 

When the user wants to terminate the telephone call 
in-progress the user presses an "END" key on the portable 
radiotelephone 101 which in turn generates an end- 
coramand code which is transferred over the P-data bus 102 
through the controller 107 by way of the M-dala bus 108 to 
the mobile radiotelephoiae 109 to terminate the telephone 
call as shown in step 211. This completes the description of 
the first case, that of the user placing a hands-free telephone 
call. 

As summary of the actions taken in the method steps 
shown in FIG. 2 are shown next in table form. 



TABLE 1 



user's actions/ 
observations 



15 



20 



45 



50 



55 



60 



65 



mobile personal 
security 
system actions 



portable 

radiotelephone 

status 



mobile 

radiotetepbooe 
status 



depress the 
portable radio- 
telephone 
"power-on" key 



dial a telephone 
number 
listen to the 
telephone call 
being placed via 
the hands-free 
speaker 
depress the 
"send-call" key 
on the portable 
radiotelephone 



reads P-data bus on 



turns mobile 
radiotelephone on 
in hacds-&ee 
mode 

reads numbers 
from P-data bus 
echo numbers 
being dialed on 
M-data bus 



off 



dial 



dial 



25 



30 



hands- free call 
in progress 



depress the "end** 
key on the 
portable radio- 
35 telephone 
listen to 

the telephone call 
being dropped via to mobile 
the hands-free radiotelephone 
speaker 



reads send from 
P-data bus 



send "end-call" 
command code to 
portable 
radiotelephone 
send "send-call" 
command code 
to mobQe 
radiotelephone 
monitor both data 
bus portable 
radiotelephone 
and mobile 
radiotelephone 
reads "end-call" 
command code 
from portable 
radiotelephone 
sends "end- call" 
command code 



send-call 



terminate call 



on - no radio 

frequency 

power 



dial 



dial 



wait for send 
key 

send-call 



call 



terminates call 



40 



Next, an emergency call request will be described. FIG. 3 
illustrates the preferred method for handling an emergency 
call request using the mobile personal security system. A 
request for an emergency call can be initiated by one of 
several methods. For instance, the vehicle mounted sensor 
119 can sense a dangerous situation such as a crash of the 
vehicle. An emergency call can also be initiated directly by 
the user by activating the emergency call switch 113 when 
the user requires emergency assistance. This may happen for 
instance if the user who is operating the vehicle gets a flat 
tire. 

In a first step of the preferred method 301, a request for 
an emergency call is initiated by one of the several methods 
described. 

The controller 107 senses the request of an emergency call 
either by reading the emergency call switch 113, or reading 
data from the sensor 119, and powers-on the mobile radio- 
telephone 109 into hands firee mode as shown in step 303. 

Next, in step 305 the controller 107 powers-on the por- 
table radiotelephone 101. Note that although that the por- 
table radiotelephone 101 is powered-on its radio frequency 
power section is not enabled because it won't be used. 

Then in step 307, the controller 107 commands the mobile 
radiotelephone 109 to initiate an emergency telephone call 
in response to the request for an emergency call. Note that 
the emergency call status is displayed on the portable 
radiotelephone 101 display 110. 
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Step 311 shows that the emergency call is processed by 
the emergency call center. This may include sending the 
vehicle*s position information which is read from the GPS 
receiver 111 by the controller 107, and sent across the 
M-data bus 108 through the mobile radiotelephone 109 to 
the emergency call service center 

Next, in step 313 the mobile radiotelephone 109 receives 
an end-call command code from the emergency call center 
and terminates the emergency telephone call. At this time, 
the portable radiotelephone 101 displays an end-call status 
on its display 110, as shown in step 315. 

Then, in step 317 the controller 107 powers-off both the 
mobile radiotelephone 109 and the portable radiotelephone 
101 by sending the appropriate power-off commands 
through the M-data bus 108 and the P-data bus 102 respec- 
tively. This completes the description of the second case, 
that of an emergency call request. 

As summary of the actions taken in the method steps 
shown in FIG. 3 are shown next in table form. 

TABLE 2 



10 



15 



20 



user's actions/ 
observations 



mobile personal 
security 
system actions 



portable 

radiotelephone 

status 



mobile 

radiotelephone 
status 



depress the 


read emergency 


off off 


emergency call 


switch 




switch 








turns mobile 


on 




radiotelephone on 






in hands- free 






mode 






turn portable 


on - no radio on 




radiotelephone on 


frequency 






power 


listen to call 


dials emergency 


dial 


being placed 


number through 




hands-&ee 


M-data bus 




monitor status 


send-call status 


display call 


call through 


information to 


status 


portable radio- 


portable 




telephone display 


radiotelephone 






display data bus 






send "send-call" 


send-call 




command code 






lo mobile 






radiotelephone 






monitor both data 


call 




bus portable 






radiotelephone 






and mobile 






radiotelephone 






read "end -call" 






from modem 






emergency call 






center 




listen to call 


send "end-call" 


display terminates call 


being dropped 


command code to 


"end-call" 




P-data bus & 






M-data bus 






turns mobile 


off off 




radiotelephone & 






portable 






radiotclphone oflF 





Next, a hands-free telephone call will be interrupted by an 
emergency call request. 

FIG. 4 shows a preferred method for operating the mobile 
personal security systems while the user is making a hands- 
free telephone call that gets interrupted by an emergency call 
request. In step 401 the user powers-on the portable radio- 
telephone 101 which generates a portable radiotelephone 
power-on signal onto the P-data bus 102. 

Next, in step 403 controller 107 reads the portable radio- 
telephone power-on signal from the P-data bus and com- 



25 



30 



35 



45 



50 



mands the mobile radiotelephone 109 to power-on in a 
hands-free mode by sending a command code over the 
M-data bus 108. 

While the user dials a telephone number on the portable 
radiotelephone 101, this number is transferred over the 
P-data bus 102 through the controller 107, across the M-data 
bus 108, to the mobile radiotelephone 109, as shown in step 
405. 

Then, in step 407 the mobile radiotelephone 109 receives 
a send-call command code from the portable radiotelephone 
101, and the controller 107 sends an end-call command code 
to the portable radiotelephone 101 via the P-data bus 102 
while the mobile radiotelephone 109 initiates a telephone 
call. 

Next, in step 409 the user talks and listens to his intended 
conversation using the portable radiotelephone 101 in 
hands-free mode. 

Sometime during the ongoing telephone call, a request for 
an emergency call is initiated as shown in step 411. As noted 
earlier this request can be automatically generated by read- 
ing data from the sensor 119 or also initiated by the user if 
the user activates the emergency call switch 113, or alter- 
natively by depressing a combination of two keystrokes on 
the portable phone, if a separate emergency call switch is not 
installed. 

Next, as shown as step 413, the current telephone call is 
aborted by the controller 107 which sends an end-command 
code across the M-data bus 108 to the mobile radiotelephone 
109 which in-TURN hangs up. 

Next, in step 415 an emergency telephone call is initiated 
to the emergency call center from the mobile radiotelephone 
109 under the command of the controller 107. 

Once connected, the emergency call is processed by the 
emergency call center as shown in step 417. Optionally, the 
position of the vehicle which is determined by the GPS 
receiver 111 may be sent to the emergency call center. 

Then, in step 119 when the emergency call is complete, 
the emergency call center terminates the call by sending an 
end-call command code to the mobile radiotelephone 109. 
Once the end-call command code is received by the mobile 
radiotelephone 109 it transfers it by way of the M-data bus 
108, through the controller 107, onto the P-data bus 102, and 
the portable radiotelephone 101 displays the end-call status 
on its display 110. 

Then, in step 421 the controller 107 powers-off both the 
mobile radiotelephone 109 and the portable radiotelephone 
101. 

As summary of the actions taken in the method steps 
shown in FIG. 4 are shown next in table form. 

TABLE 3 



55 



user's actions/ 
observations 



60 



65 



mobile personal 
security 
system actions 



portable 

radiotelephone 

status 



mobile 

radiotelephone 
status 



place a telephone 
call on portable 
radiotelephone 
hands- free call 
in process 
depress the 
emergency call 
switch 
observe call 
aborted 



read emergency 
switch 

send "end" 
command code 
to mobile 



call 



call 



display end-call terminates call 

on internal 

display 
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TABLE 3-continued 



TABLE 4-continued 



mobile personal 
user's actions/ security 
observations system actions 



portable mobile 
radiotelephone radiotelephone 
status status 



mobile personal portable mobOe 
tiser's actions/ security radiotelephone radiotelephone 

obscr\'ations system actions status status 



listen to 
emergency call 
being placed 
hands-free 
monitor status 
call through 
portable radio- 
telephone display 



listen to call 
being dropped 



radiotelephone 
dials emergency 
number through 
M-data bus 

send-call status 
information 
to portable 
radiotelephone 
display data bus 
send "send-call" 
command code to 
mobile 

radiotelephone 
monitor both data 
bus portable 
radiotelephone 
and mobile 
radiotelephone 
read "end-call" 
from modem 
emergency call 
center 

send "end- call" 
command code to 
P-data bus & 
M-data bus 
turns mobile 
radiotelephone & 
portable 

radiotelehone off 



on • but no 
radio 

frequency 
power 
display call 
status on 
internal display 



dial 



send-call 



call 



10 

user picks up 
portable radio- 
telephone horn 
its cradle 
but still linked 
j5 to it by an 
extension cord 



user talks and 
listens through 
the portable 
radiotelephone 

depress "end" 
key 



display 
"end-call" 



ofif 



terminates call 



off 



Next, a preferred method for the mobile personal security 
systems to handle a handset telephone call is described. FIG. 
5 shows a preferred method for operating the mobile per- 
sonal security systems while the user is making a handset 
telephone call. This means that the user wants to listen and 
talk using the speaker and microphone built into the portable 
radiotelephone, rather than in hands-free mode using the 
hands- free speaker 117 and hands- free microphone 115, 
Note that emergency calls are connected in hands-free mode 
for safety. If a handset telephone call is in progress, the 
mobile personal security system will abort the call and 
re-dial emergency number in hands-free mode as described 
earlier. 

TABLE 4 



45 



user's actions/ 
observations 



mobile personal 
security 
system actions 



portable mobile 
radiotelephone radiotelephone 
status status 



depress portable 
radiotelephone 
on key 



dial telephone 
number 
listen to call 
being placed 
hands- free 
depress send key 



reads P-data bus on 



turns mobile 
radiotelephone on 
in hands- free 
mode 

reads numbers 
from P-data bus 
echo numbers 
being dialed on 
M-data bus 

reads "end-call" send-call 
command code 
from P-data bus 
send "end-call" 
command code to 
portable 



off 
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dial 



dial 



dial 



dial 



terminate call 



wait for 
"send-call" 
command code 



radiotelephone 
send "end-call" 
command code to 
mobOe 

radiotelephone 
detects 
"off-cradle" 
switch 



send M-data bus 
to "handset" 
mode 

monUor both data on - no radio 



switch to no 
hands- free 
mode 



25 



listen to call 
being dropped 



user replaces 
30 portable 

radiotelephone 
in the cradle 



bus portable 
radiotelephone 
and mobile 
radiotelephone 
reads "end-call" 
command code 
from portable 
radiotelephone 
sends "end-call" 
command code 
to mobile 
radiotelephone 
detects 
"on-cradle" 
switch, re-route 
audio signals in 
standard config- 
uration mobile 
radiotelephone 



frequency 
power 

audio available 



terminates call 



In step 501 the user powers-on the portable radiotele- 
phone 101 and the portable radiotelephone 101 generates a 
portable radiotelephone power-on signal onto the P-data bus 
102. 

Next, in step 503 the controller 107 reads the portable 
radiotelephone power-on signal from the P-data bus and 
commands the mobile radiotelephone 109 to power-on in 
hands-free mode by sending a command code over the 
M-data bus 108. 

While the user dials a telephone number on the portable 
radiotelephone 101 this number is transferred over the 
P-data bus 102, through the controller 107, across the 
M-data bus 108, to the mobile radiotelephone 109, as shown 
in step 505. 

Then, in step 507 the mobile radiotelephone receives a 
send'Call command code from the portable radiotelephone 
101 then sends an end-call command code to the portable 
radiotelephone 101 and initiates a telephone call. 

Next, in step 509 the user talks and listens to his intended 
conversation using the portable radiotelephone 101 in 
hands-free mode. 

Next, in step 511 the controller 107 detects an off cradle 
status of the portable radiotelephone 101 when the user 
60 removes the portable radiotelephone 101 from the cradle 
105, and switches the mobile radiotelephone 109 from a^ 
hands- free mode to a handset mode. 

Step 513 shows the xiser talking and Ustening using the 
portable radiotelephone 101 in handset mode. When the user 
65 has completed his call the user presses the end switch on the 
portable radiotelephone 101, and an end-command code is 
sent from the portable radiotelephone 101 over the P-data 
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bus 102, through the controller 107, and across the M-data 
bus 108, to the mobile radiotelephone 109 which receives 
the end -command code and terminates the current telephone 
call as shown in step 515. 

Then, in step 517 an end-call status is displayed on the 5 
display 110 of the portable radiotelephone 101. 

Next, the controller 107 powers off both the mobile 
radiotelephone 109 and the portable radiotelephone 101. 

An improved architecture for a mobile personal security 
system and a corresponding method have been detailed 
above. This approach eliminates the need for an antenna 
coupler, and a hands-free digital controller. Furthermore, 
this approach is convenient for a user because the user can 
not only use their portable radiotelephone with their mobile 
personal security system, which allows the user to take 
advantage of the power output and antenna system from the 
mobile radiotelephone, but also as a portable radiotelephone 
away from their vehicle. Furthermore, the portable unit 
keeps all personal numbers including turbo-dial numbers 
which spares the burden of reprogramming the second 
mobile unit with potentially up to 99 pre-recorded numbers. 

What is claimed is: 

1. A portable-mobile radiotelephone personal security 
method for a vehicle comprising the steps of: 

powering-on a portable radiotelephone, and generating a 
portable-power-on signal responsive thereto; 

powering-on a mobile radiotelephone in a hands-free 
mode responsive to the generated portable-power-on 
signal; 30 

receiving a telephone number from the portable radiotele- 
phone; 

receiving a send-call command code from the portable 
radiotelephone, then sending an end-call command 
code from the mobile radiotelephone to the portable 
radiotelephone and initiating a telephone call from the 
mobile radiotelephone; 

initiating a request for an emergency call; 

aborting the initiated call when a sensing device indicates 40 
an emergency condition; 

intiating an emergency telephone call to an emergency- 
call center from the mobile radiotelephone in response 
to the request for an emergency call; and 

receiving an end-command code from the portable radio- ^5 
telephone and terminating the telephone call initiated 
through the mobile radiotelephone responsive thereto. 

2. A portable-mobile radiotelephone personal security 
method for a vehicle comprising the steps of: 

powering-OD a portable radiotelephone, and generating a 
portable-power-on signal responsive thereto; 

powering-on a mobile radiotelephone in a hands-free 
mode responsive to the generated portable-power-on 
signal; 



receiving a telephone number from the portable radiotele- 
phone; 



55 



receiving a send-call command code from the portable 
radiotelephone, then sending an end-caU command 
code from the mobile radiotelephone to the portable 
radiotelephone and initiating a telephone call from the 
mobile radiotelephone; 

initiating a request for an emergency call; 

aborting the initiated telephone call when a sensing device 
indicates an emergency condition; 

initiating an emergency telephone call to an emergency- 
call center from the mobile radiotelephone in response 
to the request for an emergency call; 

receiving an end-call command code from the emergency 
call center, and terminating the initiated emergency 
telephone call responsive thereto; and 

powering-off both the mobile radiotelephone and the 
portable radiotelephone after displaying the end-call 
status on the portable radiotelephone. 

3. A method in accordance with claim 2 further compris- 
ing a step of: 

transmitting a position of the vehicle to the emergency- 
call center. 

4. A method in accordance with claim 3 further compris- 
ing a step of: 

displaying status information about the emergency tele- 
phone call on a display on the portable radiotelephone. 

5. A portable-mobile radiotelephone personal security 
method for a vehicle comprising the steps of: 

powering-on a portable radiotelephone, and generating a 
portable-power-on signal responsive thereto; 

powering-on a mobile radiotelephone in a hands-free 
mode responsive to the generated portable-power-on 
signal; 

receiving a telephone number from the portable radiotele- 
phone; 

receiving a send-call conmaand code from the portable 
radiotelephone, then sending an end-call command 
code from the mobile radiotelephone to the portable 
radiotelephone and initiating a telephone call from the 
mobile radiotelephone in response to receiving a send- 
call command code; 

detecting an off-cradle status of the portable radiotele- 
phone and switching the mobile radiotelephone from 
hands-free mode to a handset mode; 

receiving an end-command code from the portable radio- 
telephone and terminating the telephone call initiated 
through the mobile radiotelephone responsive thereto; 
and 

displaying an end-call status on a display of the portable 
radiotelephone in response to receipt of the end- 
command code; and 

powering-off both the mobile radiotelephone and the 
portable radiotelephone after displaying the end-call 
status on the portable radiotelephone. 
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